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(57) Abstract 

A modular 
communication system (10), 
particularly for interior 
space-dividing wall panels 
(26) which are serially 
connected together to define 
plurality of adjacent 
workstations (12). The 
modular communication 
system (10) is defined by 
a plurality of prefabricated ZL- 
modules, one of which is an 
elongate main distribution 
module (20) mountable 
within a raceway (28) Zt- 
which extends horizontally 
longitudinally of the 
panel. This elongate main 
distribution module (20), 
in one embodiment, has a 
length which approximately 
corresponds to the panel 
length, and has terminals or 
connectors (38) at opposite 
ends so that a plurality 
of main distribution 
modules (20) can be 

serially connected to extend along a plurality os serially-connected panels. The main communication modules (20) define a plurality 
of teleconunumcauon links (i*., paths), with each link preferably being defined by eight conductors (U^ four pairs). The system also 
iiicludes tap-off modules (22b, 22c) which cooperate with the main communication modules (20) to permit one (two in the preferred 
embodiment) link to be tapped off at a workstation for connection to communication equipment (Le. a telephone and/or a computer). The 
tap-off (22b, 22c) module permits only the selected link or links to be tapped off and accessible at the workstation. 
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MODULAR COMMUNICATION SYSTEM 

FIELD OF THE INVENTION 
This invention relates to a communication cabling 
system for use within a building and, more specifically, 
to an improved modular communication cabling system 
which is desirable for use with office furniture 
particularly interior space-dividing wall panels to 
permit a plurality of communication links to be readily 
supplied to a plurality of workstations to permit 
selection of links to take place at the workstation, 

10 which modular system also significantly simplifies both 

initial installation and reconfiguration. 

BACKGROUND OF THE INVENTION 
Commercial buildings typically provide large open 
floor areas intended for use as offices and the like, 
and the end user typically determines the most efficient 
use of the floor space for his own needs, and selects 
how the floor space is to be divided into smaller 
working spaces through the use of portable wall panels 
or the like. To optimize the usage of the space while 

20 retaining significant flexibility with respect to such 

usage and reconfiguration, most modern offices utilize 
what is conventionally referred to as "systems" 
furniture for dividing large floor space areas into 
smaller workstations. This "systems" furniture 
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typically utilizes interior upright space-dividing 
panels which serially connect together through two- 
panel straight or angled connections , or through 
suitable three- or four-panel connections, to define a 
large plurality of individual workstations. Such panels 
are typically less than floor-to-ceiling height, and 
cooperate with other furniture components to define an 
equipped workstation. These components may involve 
worksurfaces, file cabinets and the like which mount 
10 directly on and are supported by the wall panels, or 

freestanding furniture components such as tables and 
file cabinets, and commonly a combination of both wall- 
mounted and free-standing components are utilized. 

These workstations must provide access to both 
electrical power and communication cabling. The 
problems associated with the supplying of electrical 
power to the workstations has been greatly simplified by 
the development of modular electrical systems which 
cooperate with and readily mount on the panels, and 
20 which can be readily reconfigured, so as to provide 

significant flexibility and simplicity with respect to 
the supplying of electrical power to the individual 
workstations. Such modular electrical systems for use 
with office furniture, particularly interior space- 
dividing wall panels, are now conventional and have been 
extensively utilized for over 15 years. The supplying 
of communication cables to workstations defined by such 
panel systems, however, continues to be a formidable 
problem in the office furniture environment. 
30 More specifically, the conventional and widely 

utilized practice at the present time is to provide 
office systems with conventional communication cables 
which are all connected back to a main wiring closet. 
That is, a large number of conventional four pair 
communication cables are connected to control equipment 
in the wiring closet, and the individual cables are then 
fed through floor conduits or ceiling clearance spaces 
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to various work areas, at which point the individual 
cables are then fed into interior channels or raceways 
which extend along the panels, typically along the tops 
or bottoms of the panels. Each cable typically 
terminate in a standard connector, such as a 
conventional communication jack which mounts in the side 
of the panel, typically either at the base or at 
worksurface height. With such arrangement, however, and 
particularly in view of the extensive use of 

10 communication equipment within the work space, which 

equipment will typically include a telephone, a computer 
and possibly other equipment such as a facsimile 
machine, and the additional requirement that computers 
be interlinked with one another or with a common 
mainframe, the supplying of communication cables (i.e., 
communication links) from the wiring closet to the 
individual workstations creates significant labor and 
installation difficulties since the large number of 
cables must typically be installed after the furniture 

20 system has been fully assembled at the job site, and the 

number of such cables and the length thereof as they 
extend from the wiring closet to the individual 
workstations create a significant jungle of cables so 
that initial layout and installation is both time 
consuming and costly. Further, such systems greatly 
impede the overall flexibility of the system with 
respect to hook-up to the various communication links, 
particularly for computers, and also greatly restricts 
or at least greatly increases the difficulty of 

30 modifying or reconfiguring either the communication 

system or the furniture system. Any significant 
modification of either the communication or furniture 
system requires significant removal of the communication 
cables and, after the furniture system has been 
reconfigured, substantially a wholly new installation of 
the communication cables from the wiring closet to the 
individual workstations is required. The current 
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communication cabling systems, even though they have 
been widely utilized for many years and continue to be 
utilized, nevertheless greatly minimize the advantages 
associated with furniture systems of this type, 
particularly with respect to the ability to easily 
install, modify or reconfigure such furniture systems 
when provided with a communication system thereon* 

To improve on the conventional communication systems 
currently in use, various attempts have been made to 
10 provide at least limited modularity so as to provide 

some simplification with respect to the installation of 
communication connections to a plurality of 
workstations. The current suggestions, however, provide 
only minor advancements with respect to the problems 
associated with the current systems and do not provide 
the degree of selection and flexibility desired or 
required so as to greatly simplify the installation and 
the reconfiguration of such systems on furniture, 
particularly wall panels. The known attempts, to the 
20 best of the inventors 1 knowledge, have not achieved 

significant commercial acceptance or utilization. 
Examples of these prior attempts are illustrated in U.S. 
Patent Nos. 5 272 277, 5 160 276 and 4 928 303. 

Accordingly, it is an object of this invention to 
provide an improved modular communication system 
particularly for use on office furniture including wall 
panels, which improved system overcomes many of the 
significant problems and disadvantages which are 
associated with conventional communication cabling 
30 systems and which have been tolerated for a long period 

of time in view of the lack of a desirable solution 
thereto. 

More specifically, it is an object of this invention 
to provide an improved modular communication cabling 
system which is particularly desirable for mounting on 
or within furniture wall panels which define a plurality 
of workstations, with the modular system incorporating a 
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plurality of communication links which can be 
selectively tapped off at various workstations to 
facilitate connection to communication equipment such as 
telephones , computers and the like, 

A further object of the invention is to provide a 
modular communication system, as aforesaid, which 
permits prefabrication of a minimal number of modules 
which make up the system, which modules can be easily 
and efficiently mounted on the panels and interconnected 
at the job site so as to greatly simplify the initial 
installation of the communication system, and at the 
same time greatly simplify subsequent modification or 
reconfiguration of either the communication system or of 
the paneling system. If desired, some of the modules 
can be mounted on the panels at the factory and shipped 
to the job site, so that remaining modules are then 
easily and efficiently installed at the job site so as 
to interconnect the system* 

A still further object of the invention is to 
provide an improved modular communication system, as 
aforesaid, which includes modules permitting easy 
selection of at least one communication link for supply 
to a workstation, with the selection of the various 
links of the system and the supplying thereof to the 
individual workstations being easily and efficiently 
accomplished at the job site and at the individual 
workstations after the furniture system has been 
assembled. 

Still a further object of the invention is to 
provide an improved modular communication system, as 
aforesaid, which includes the capability of permitting a 
large plurality of communication links to extend 
throughout the entire length of the modular system, and 
which includes a tap-off feature which, when it selects 
one of the links for tap-off to a selected workstation, 
causes this link to be dead downstream of the tap-off 
location. 
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In addition , it is an object of the invention that 
such tap-off feature have the capability of permitting 
any one or more of the grouping of communication links 
to be tapped off at a particular tap-off location which 
selection may thereafter be readily changed. It is a 
further object that such tap-off feature be accomplished 
by a limited number of different tap-off units. 

According to the invention, there is provided an 
improved modular communication system which is 

10 particularly desirable for use on or in association with 

furniture, and particularly interior space-dividing wall 
panels which are serially connected together to define a 
plurality of adjacent workstations. The modular 
communication system is defined by a plurality of 
prefabricated modules, one of which is an elongate main 
distribution module which is mountable within a raceway 
which is associated with the panel, for example at the 
bottom thereof, and extends horizontally longitudinally 
along the panel length. This elongate main distribution 

20 module, in one embodiment, has a length which 

approximately corresponds to the panel length, and 
additionally has terminals or connectors at opposite 
ends so that a plurality of such main distribution 
modules can be serially connected so as to extend along 
a plurality of serially-connected panels which define a 
plurality of adjacent workstations. The main 
communication modules define a plurality of 
communication links (i.e., paths), with each link 
preferably being defined by eight conductors (i.e., four 

30 pairs) such being a standard and well recognized 

communication link. The modular communication system 
also includes tap-off modules which cooperate with the 
main distribution modules to permit one (two in the 
preferred embodiment) of the communication links to be 
tapped off at a workstation so as to permit electronic 
equipment (such as a telephone and/or a computer) to be 
joined thereto. The tap-off module cooperates with the 
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system so as to permit only the selected link or links 
to be tapped off and accessible at the workstation, with 
the remaining links of the system being transmitted 
throughout the serially-connected main communication 
modules for tap-off of other links at other locations or 
workstations* 

In the modular communication system, as aforesaid, 
the tap-off module and its cooperation with the main 
communication modules, in a preferred embodiment, 

10 enables the installer to make a selection decision as to 

which link or links will be accessible at the 
workstation, with these selected links then being dead 
or disconnected downstream of the tap-off point, thereby 
simplifying not only the initial installation of the 
system and the hook-up of equipment within various 
workstations to different communication links, but also 
the subsequent reconfiguration of the communication 
system or of the overall furniture system. 

The modular communication system, as aforesaid, also 

20 preferably includes an in-feed module which connects to 

the serially-connected main distribution modules so as 
to supply the plurality of communication links thereto, 
with the in-feed having a main trunk cable or the like 
connected thereto for connection back to the 
telecommunication closet. The in-feed module can be 
positioned for cooperation with the main distribution 
modules to permit some of the plurality of communication 
links to flow in one downstream direction therefrom, and 
the other of the plurality of telecommunications links 
30 to extend downstream in the opposite direction 

therefrom. 

In the improved modular communication system, in a 
preferred embodiment as disclosed hereinafter, the 
system provides 16 telecommunication links which extend 
throughout the system, and the tap-off preferably 
accesses two links to facilitate the supplying of two 
different links to each of eight different workstations, 



WO 96/23340 PCTAJS96/01357 

- 8 - 

with one of the links for each workstation preferably 
being for voice communication (i.e., a telephone) and 
the other link preferably being for data communication 
(i.e. , a computer) . 

The particular tap-off modules in the preferred 
embodiment preferably are serially connected between the 
adjacent ends of two main communication modules. The 
tap-off module preferably includes circuit boards which 
normally pass unused communication links therethrough to 
the downstream main communication modules for subsequent 
tap off and also tap off at least one particular 
grouping of links to the workstation area. The tap off 
function is accomplished either by direct connection to 
a particular grouping being tapped off or by selectively 
tapping off said grouping by switches or the like. 

Other objects and purposes of the invention, and 
variations thereof, will be apparent upon reading the 
following specification and inspecting the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a top view illustrating a plurality of 

workstations and space-dividing wall panels; 

Figure 2 is a partial top view as viewed in the 

direction of arrows 2-2 of Figure 4 illustrating the 

modular communication system of the invention mounted 

within a plurality of wall panels; 

Figure 3 is a partial top view illustrating an 

alternate arrangement for the modular communication 

system; 

Figure 4 is a front sectional view as viewed in the 
direction of arrows 4-4 in Figure 2 illustrating the 
modular communication system mounted within raceways of 
the wall panels; 

Figure 5 is a perspective view of the modular 
communication system illustrating main communication 
modules, an in-feed module, a pass-through connector and 
two embodiments of a tap-off connector; 
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Figure 6 is a side elevational view of a fixed tap- 
off connector; 

Figure 7 is a front view of the fixed tap-off 
connector; 

Figure 7A is a schematic diagram illustrating the 
wiring of the tap-off connector; 

Figure 8 is a perspective view of the tap-off 
connector ; 

Figure 9 is a front view of a switchable tap-off 
10 connector; 

Figure 10 is a front view of the switchable tap-off 
connector ; 

Figure 10A is a schematic diagram illustrating the 
wiring of the switchable tap-off connector wherein one 
grouping of communication links are tapped off; 

Figure 11 is a perspective view illustrating the 
switchable tap-off connector; 

Figure 12 is a front view illustrating the in-feed 
module ; 

20 Figure 13 is a front view illustrating the in-feed 

module; 

Figure 13A is a schematic diagram illustrating the 
circuits of the in-feed module wherein groupings 1-6 are 
routed to a leftward downstream direction and groupings 
7 and 8 are routed in a rightward downstream direction; 

Figure 14 is a perspective view illustrating the in- 
feed module; 

Figure 15 is a front view illustrating a circuit 
board and attached switches for the switchable tap-off 
30 connector; 

Figure 16 is a side elevational view illustrating a 
pair of the circuit boards and attached switches of the 
switchable tap-off connector; 

Figure 16A is a pictorial view of the circuit boards 
and switches of Figure 16; 

Figure 17 is a top view of a pass-through connector; 
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Figure 18 is a side elevational view of the pass- 
through connector; 

Figure 19 is a front view of the pass-through 
connector ; 

Figure 20 is a side view illustrating a pair of 
circuit boards for the tap-off connector; 

Figure 21 is a front view illustrating the circuit 
boards of Figure 20; 

Figure 22 is a pictorial view of the circuit boards 
10 of Figures 20-21; 

Figure 23 is a side view illustrating a pair of 
circuit boards, an out-feed cable, and a communication 
jack for a fixed tap-off connector; 

Figure 23A is a schematic diagram illustrating the 
conductors connected to each communication port of the 
communication jack illustrated in Figure 23; 

Figure 24 is a pictorial view of the circuit boards, 
out-feed cable and communication jack of the fixed tap- 
off connector; 

20 Figure 25 is a top view of a connector housing of a 

terminal block of the main communication module; 

Figure 26 is a front view illustrating the connector 
housing of the terminal block; 

Figure 27 is a side elevational view illustrating 
the housing of the terminal block; 

Figure 28 is a pictorial view illustrating the 
housing of the terminal block; 

Figure 29 is an exploded top view of the terminal 
block of the main communication module illustrating the 
30 terminal housing separated from a distribution cable and 

resilient contacts of the main communication module; 

Figure 30 is a perspective view of the terminal 
block illustrating the resilient contacts being inserted 
into the connector housing; 

Figure 31 is an exploded view illustrating the 
terminal block prior to insertion with one of the 
connectors; 
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Figure 32 is an enlarged view of Figure 31 
illustrating the connector block and connector as well 
as the distribution cable, resilient contacts and the 
circuit boards of the connector prior to connection with 
the terminal block; 

Figure 33 is a perspective view illustrating the 
terminal block and connector prior to connection one 
with other; 

Figure 34 is a front view of a circuit board of 
10 Figures 20-22 illustrating traces and solid lines on one 

face of the circuit board and the traces illustrated in 
phantom outline which are disposed on the opposite side 
of the circuit board; 

Figure 35 is a front view of one of the circuit 
boards with the plurality of switches mounted thereon; 

Figure 36 is a pictorial view of the circuit boards 
and switches illustrated in Figure 35; 

Figure 37 is a top view of a preferred embodiment 
for the switch; 

20 Figure 38 is a side view of the switch illustrated 

in Figure 37; 

Figure 39 is a front view of the switch illustrating 
two parallel rows of pin receiving bores; 

Figure 40 is a front view of one embodiment of the 
switchable tap-off connector illustrating one switch in 
a tap-off position and a second switch disposed below 
the first switch and illustrated in a pass through 
position; 

Figure 40A is a detailed view of the switches 
30 illustrated in Figure 40; 

Figure 41 is a side view of the switchable tap-off 
connector of Figure 40; 

Figure 42 is a pictorial view of the switchable tap- 
off connector illustrating one switch disengaged from a 
switch socket thereof; 

Figure 43 is an enlarged front view of the 
switchable tap-off connector illustrating one switch in 
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a tap-off position and three other switches each in a 
pass through position; 

Figure 44 is a pictorial exploded view of the 
circuit boards of the in-feed module illustrating a pin 
block and a plurality of connector pins for connection 
of one circuit board with the other circuit board and 
diagonal routing of the circuits from one edge of the 
boards to an opposite edge of the boards. 

Figures 45 through 56 are diagrammatic plan views 
10 which illustrate the modular communication system of 

this invention, specifically variations and possible 
arrangements thereof, wherein: 

Figure 45 shows three arrangements of the data 
distribution assembly (i.e., the modular communication 
system) employing in-line data taps (i.e., tap-off 
modules), with Figures 45A and 45B showing arrangements 
wherein a one-way data feed (i.e., an in-feed module) 
connects to either end of the system, and Figure 45C 
shows the data feed being bi-directional and connected 
20 intermediate the length of the system; 

Figure 46 illustrates the data distribution assembly 
similar to Figure 45 except that the distribution 
segments (i.e., the distribution module) incorporate 
intermediate tap-off connectors referred to as data T's, 
with Figure 46A showing the data feed at one end of the 
system and Figure 46B showing the data feed intermediate 
the length thereof; 

Figure 47 illustrates similar views of the data 
distribution assembly showing in Figures 47 A and 47B 
30 various combinations of the features of Figures 45 and 

46; 

Figure 48 shows the data distribution assembly 
employing extended length data distribution segments 
(i.e., main distribution modules), with Figures 48A and 
48B showing different combinations of features; 

Figure 49 relates solely to the data distribution 
segment, with Figure 49A showing the segment structure 
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and Figure 49B showing the internal telecommunication 
links which pass therethrough; 

Figure 50 relates to the in-line data tap, with 
Figure 5 OA showing the structure of the data tap and 
Figure 50B showing the telecommunication links or paths 
thereof ; 

Figure 51 relates to the distribution segment 
incorporating a data T therein, with Figure 51A showing 
the structure thereof and Figure 5 IB being a line 
10 diagram of the internal telecommunication links; 

Figure 52 relates to a data tap of the type which 
cooperates with a data T, with Figure 52 A showing the 
structure of the tap and Figure 52B being a line diagram 
of the telecommunication link which passes therethrough; 

Figure 53 relates to the one-way data feed, and 
specifically Figure 53A illustrates the structure 
thereof and Figure 53B illustrates the telecommunication 
links associated therewith; 

Figure 54 illustrates a bi-direction data feed, and 
20 specifically Figure 54A shows the structure thereof and 

Figure 54B shows the telecommunication links associated 
therewith; 

Figure 55 diagrammatically illustrates the 
connection of a data tap to a distribution segment, and 
specifically Figure 55A shows the data tap connected to 
the data T, and Figure 55B is a line diagram showing the 
telecommunication links and the coupling of the data tap 
to one of the links; and 

Figure 56 is a diagrammatic plan view which 
30 illustrates several workstations disposed on opposite 

sides of a spline panel arrangement (the latter 
eliminated from the figure for purposes of clarity) , 
with one arrangement of the communication system being 
disposed so as to extend generally along the spline 
panel arrangement for providing communication access to 
the adjacent workstation. 
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Certain terminology will be used in the following 
description for convenience in reference only, and will 
not be limiting. For example, the words "upwardly", 
"downwardly", "rightwardly" and "leftwardly" will refer 
to directions in the drawings to which reference is 
made. The word "forward" will be used to designate the 
direction of the telecommunication link as it extends 
from the closet to the user equipment. The words 
"inwardly" and "outwardly" will refer to directions 

10 toward and away from, respectively, the geometric center 

of the system and designated parts thereof. Said ter- 
minology will include the words specifically mentioned, 
derivatives thereof, and words of similar import. 

DETAILED DESCRIPTION 
Referring to Figures 1, 2 and 5, the modular 
communication system of the invention is generally 
designated by reference numeral 10 and is used in an 
office furniture environment as illustrated in Figure 1 
to supply communication links, preferably voice and data 

20 links, to individual workstations 12. The modular 

communication system 10 includes an in-feed module 14 
which connects through a main trunk cable 16 to a main 
communication or wiring closet 18, a selected number of 
main communication modules 20 which extend serially and 
are selectively connected by connectors 22 which may be 
of the pass-through type 22a or the tap-off type 22b and 
22c for the connection of communications equipment 24 of 
each workstation 12 to the modular communication system 
10. 

30 The typical "systems" furniture in which the modular 

communication system 10 is used define a plurality of 
workstations 12 which are partitioned one from the other 
by a plurality of space-dividing wall panels 26 as 
generally illustrated in Figure 1. The use of wall 
panels 26 in partitioning a floor space to define a 
plurality of workstations 12 is well known. 
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In addition, each workstation 12 typically includes 
communications equipment 24, such as computers, 
telephones or the like, which require voice and/ or data 
links, i.e. paths , between the workstations 12 and a 
typical communications or wiring closet 24 which houses 
communications equipment, cable terminations and cross- 
connect cabling for the building. By completing such 
links, each workstation 12 is connected to the 
telecommunications and computer networks of the building 

10 although conventional methods of completing such 

connections suffer from the disadvantages previously 
discussed herein. The modular communication system 10 
of the invention facilitates selective connection of 
each individual workstation and more particularly, each 
communication link, i.e. voice and data link, of each 
workstation 12 to the wiring closet 18 and thereby, to 
the building *s communications networks. 

Referring to Figures 2 and 4, the modular 
communication system 10 includes elongate main 

20 communication modules 20 which preferably mount within 

raceways 28 of each wall panel 26 and extend 
horizontally longitudinally along the panel length, and 
connectors 22 which may be pass-through connectors 22a 
for serially connecting two or more main communication 
modules 20 together or out-feed connectors 22b and 22c 
which provide communication jacks or outlets 30 for 
access by each workstation 12. In this manner, 
computers or telecommunications equipment 24 may be 
selectively connected to the communications networks. 

50 While the modular communication system 10 is illustrated 

in the raceways 28 of the wall panels 26, it should be 
appreciated that the system 10 can be disposed in any 
suitable cabling space. 

More particularly, each wall panel 26 is formed of a 
predetermined length and has the hollow raceway 28 
formed therein. The raceway 28 extends along the length 
of the panel 26 typically at the bottom thereof although 
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if necessary , the raceway 28 ©ay be disposed towards the 
top of the panel 26 or at any intermediate height. To 
support the modular communication system 10 within the 
raceway 28, each wall panel 26 preferably has support 
brackets 32 which have a U-shape or any other suitable 
configuration and mount to an interior surface 34 of the 
raceway 28. 

Referring to Figures 2, 4 and 5, each main 
communication module 20 includes an elongate 
10 distribution cable 36 having terminal blocks 38 

connected at opposite ends thereof for connection to a 
selected one of the connectors 22a-c or to an in-feed 
module 14. The distribution cable 36 comprises a 
plurality of conductors or wires (not illustrated) which 
preferably define particular groupings or pairs of voice 
and data links for each workstation 12. More 
specifically, the distribution cable 36 preferably 
includes one hundred twenty-eight (128) conductors to 
serve eight (8) workstations wherein each grouping of 
20 conductors for each workstation 12 comprises four (4) 

pairs of conductors for each voice or data link, i.e. 
eight conductors for each link and sixteen conductors 
for each grouping to serve one workstation, and one 
hundred twenty-eight total conductors to serve eight 
workstations. It should be appreciated that while one 
hundred twenty-eight conductors is the preferred amount 
of conductors for serving eight workstations, this 
quantity may be varied depending upon the number of 
workstations being served, the number of links being 
30 provided to each workstation, and the number of 

conductors being connected to each link. As one skilled 
in the art would appreciate, all four pairs of 
conductors of each link which pairs define a single path 
in the link need not be utilized or even provided to 
each workstation 12. 

In the preferred embodiment generally illustrated in 
Figure 5 and more particularly illustrated in Figure 29, 
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the distribution cable 36 is formed of four layers of 
substantially flat ribbon cable 40 which cable should be 
sufficiently flexible to permit flexing of the 
distribution cable 36 proximate the terminal blocks 38 
as generally illustrated in Figure 2 to facilitate 
connection. Referring to Figures 5 and 29, each ribbon 
cable 40 preferably includes thirty two (32) of the one 
hundred twenty-eight (128) conductors being provided in 
the aforesaid eight grouping system of the preferred 
10 embodiment. To provide optimum performance of the 

conductors, the conductors are arranged side by side and 
the ribbon cables 40 preferably are shielded one from 
the other and also shielded from a power supply system 
(not illustrated) which may be disposed within the 
raceways 28. 

Referring to Figures 29 and 32, each terminal block 
38 includes a rectangular bottom contact plate 42 to 
which the distribution cable 36 is secured and a 
plurality of resilient contacts 44 mounted to the 

20 contact plate 42 on the side thereof opposite the 

distribution cable 36. As illustrated in Figure 29, the 
resilient contacts 44 are arranged in pairs defining 
opposing spaced apart rows, two pairs of which are 
provided. Each resilient contact 44 is in electrical 
communication with a corresponding one of the conductors 
of the distribution cable 36. As illustrated in Figure 
30, the resilient contacts 44 also are evenly spaced 
apart one from the other along a longitudinal length of 
the contact plate to prevent electrical communication 

10 between each adjacent resilient contact 44. In the 

illustrated preferred embodiment, one hundred twenty- 
eight (128) contacts are provided for connection with 
the one hundred twenty-eight (128) conductors of the 
distribution cable 36. 

Referring to Figures 25-28, each terminal block 38 
includes a substantially rectangular terminal housing 46 
having a shoulder formed about the external periphery of 
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the terminal housing 46 and facing away from the 
distribution cable 36 for abutment against one of the 
connectors 22 or the in-feed module 14 as will be 
discussed herein in more detail. While a key 49 is 
illustrated to ensure alignment, the key 49 is not 
required. 

Each terminal housing 46 is formed with a pair of 
forwardly opening sockets 50, a rearward cavity 52 and 
an intermediate wall 54 disposed therebetween for 
10 separating the cavity 52 and the sockets 50 one from the 

other. To insert the resilient contacts 44 through the 
cavity 52 and the interior wall 54 and then into the 
sockets 50, a plurality of apertures 56 are formed 
through the intermediate wall 54 as illustrated in 
Figure 32. Preferably the apertures 56 are dimensioned 
so that the resilient contacts 44 are biased inwardly 
when being inserted therethrough which contacts 44 then 
return to their original configuration to prevent 
removal of these contacts 44 through the apertures 56. 
20 To maintain the resilient contacts 44 separate one 

from the other, each socket 50 includes inwardly 
projecting spacer walls 58 disposed adjacent to each of 
the apertures 56 as illustrated in Figures 26 and 28. 
The terminal block 38 thereby is formed by aligning the 
resilient contacts 44 with the apertures 56 as generally 
illustrated in Figures 29 and 30 and then inserting the 
contact plate 42 and attached resilient contacts 44 into 
the cavity 52 such that the contacts 44 are received 
through the apertures 56 and disposed within the sockets 
30 50 as illustrated in Figure 32. 

Referring to Figure 4, when the main communication 
modules 20 are disposed within the raceways 28, the 
terminal blocks 38 preferably are positioned proximate 
the ends 60 of the wall panels 26 to facilitate 
connection of connectors 22 thereto. Referring to 
Figure 3, distribution cable 36 connected to the 
terminal blocks 38 is sufficiently flexible so as to 
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permit the terminal blocks 38 to be manipulated into 
position longitudinally along the wall panel 26 and 
permit connection of said connectors 22 thereto. 

Referring to Figure 5, where there is no workstation 
12 proximate the juncture between two serially adjacent 
main communication modules 20, a pass-through connector 
22a is connected between adjacent terminal blocks 38 
which thereby maintains continuity between the 
conductors of one main communication module 20 and the 
corresponding conductors of the adjacent main 
communication module 20. As a result, all eight 
groupings of voice and data links in the preferred 
embodiment are continued downstream through the 
connector 22a. 

Referring to Figures 17-19, the pass-through 
connector 22a includes a rectangular, hollow connector 
housing 22a which defines openings at both ends thereof 
and has a peripheral interior surface 64 adapted to 
receive therein the corresponding terminal housing 46 of 
the terminal block 38 being connected thereto as 
generally illustrated in Figures 32 and 33. 

To connect the resilient contacts 44 of one main 
communication module 20 with the corresponding resilient 
contacts 44 of an adjacent main communication module 20, 
two spaced apart, substantially parallel printed circuit 
boards 66, as generally illustrated in Figure 22, are 
mounted within the interior of the connector housing 22a 
as illustrated in Figure 18. The circuit boards 66 are 
secured in position within the interior by four support 
rods 70 which extend through each circuit board 66 and 
are fixedly secured at their ends to respective side 
walls of the connector housing 62 as illustrated in 
Figures 17-19. To maintain the circuit board 66 in the 
spaced apart, parallel alignment illustrated in Figure 
18, spacer sleeves 72 or the like having an increased 
diameter relative to the support rod 70 may be provided 
as seen in phantom outline in Figure 18. 
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Referring to Figure 19, each circuit board 66 is 
defined by two opposite edges 74a and 74b and opposite 
faces 76a-76d and include a plurality of contacts 78a 
and 78b formed thereon along respective edges 74a and 
74b, The quantity of contacts 78 correspond to the 
quantity of conductors, i.e. resilient contacts 44 of 
the terminal block 38 adjacent thereto. In the 
preferred embodiment illustrated, each edge 74 of the 
circuit board 66 has thirty-two (32) contacts 78 on each 

10 face 76 for a total quantity of one hundred twenty-eight 

(128) contacts 78. 

To provide electrical contact between one edge 74a 
of the circuit board 66 and the laterally adjacent 
opposite edge 74b thereof, each pair of laterally 
adjacent contacts 78a and 78b are electrically connected 
one with the other by electrically conductive traces 80 
formed on the surface of the circuit board 66 as 
illustrated in Figure 21. As a result, a plurality of 
parallel, separate circuit paths are formed on each face 

20 76 between each laterally adjacent pair of contacts 78a 

and 78b through the particular trace 80 connected 
therebetween a representative one of which is 
illustrated in Figure 19 

Each circuit board 66 is formed with a predetermined 
thickness such that when the pass-through connector 22a 
is connected to an adjacent terminal block 38, each 
circuit board 66 is disposed between and biased by the 
resilient contacts 44 of the terminal block 38 as 
illustrated in Figure 32 just prior to connection. 

30 Accordingly, each resilient contact 44 will only press 

against and contact one of the contacts 78 of the pass- 
through connector 22a which is mutually adjacent 
thereto. 

With such an arrangement, sixteen (16) conductors 
which define each grouping of voice and data links 
continue through the pass-through connector 22a directly 
from one side to the other without altering the relative 
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positions of groupings in the terminal block 38. For 
example, as illustrated in Figure 19 the sixteen (16) 
upper right contacts 78a would define a first grouping 
for the voice and data signals designated generally by 
reference numeral 1 and associated with the first 
workstation which signals would pass directly through 
the traces 80 across to the contacts 78b on the opposite 
side thereof. In other words, the thirty-two (32) 
contacts 78a on each face 76a-d of the circuit board 66 
define two groupings of voice and data links for two 
workstations 12, i.e. sixteen contacts 78 for each 
grouping. As Figure 20 illustrates, the four faces 76 
a-d of two circuit boards define groupings 1-8 which 
correspond to the desired eight (8) workstations 12 
wherein the relative orientation of these groupings on 
the circuit board are maintained through the main 
communication modules 20, through the pass-through 
connector 22a, and through subsequent main communication 
modules 20. 

To tap-off to a workstation 12 with a communications 
outlet or jack 30 as generally illustrated in Figure 2, 
the out-feed or tap-off connector illustrated in Figures 
2 and 5 is provided. One embodiment of an out-feed or 
tap-off type of connector 22 is a dedicated or fixed 
tap-off connector 22b which is wired so that one or more 
of the groupings passes through an out feed cable 84 and 
terminates at the communication jack 30 thereof. In the 
dedicated tap-off connector 22b, the signals for the 
voice and data links of the particular grouping being 
tapped off pass-through the main communication module 
20, into the dedicated out-feed connector 22b and are 
tapped off to the out-feed cable 84. In addition, the 
circuit of the tapped-off grouping is broken beyond said 
connector 22b such that the conductors corresponding to 
the particular grouping are dead downstream along the 
remainder of the modular communication system 10. Since 
these groupings are dead downstream, inadvertent or 
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intentional tapping off of the grouping downstream of 
the first tap off site is prevented. 

Referring to Figures 6-8, the dedicated connector 
22b is constructed similar to the pass-through connector 
22a in that the dedicated connector 22b includes a 
rectangular, hollow connector housing 62 which is open 
at both ends for connection to respective terminal 
blocks 38 of adjacent main communication modules 20 as 
illustrated in Figure 2. In addition, the dedicated 

10 out-feed connector 22b includes a pair of circuit boards 

86 which are constructed similar to the circuit board 66 
of the pass-through connector 22a. The difference is 
that at least one grouping or pair of communication 
links indicated by reference numerals 88a and 88b in 
Figure 7A preferably is hard wired to the out-feed cable 
84 so that the grouping is dead downstream therefrom and 
instead is tapped off to the communication jack 30. In 
Figure 7A, a schematic diagram illustrates the grouping 
of the voice link 88a and the data link 88b which 

20 communication links comprise four pairs of conductors, 

i.e. sixteen (16) conductors, and are wired so as to 
provide a tap-off for the seventh workstation of the 
network while the remaining groupings 1-6 and 8 pass 
through the dedicated out-feed connector 22b. As 
described herein, if one of the groupings 1-6 or 8 has 
already been tapped off, a particular grouping at this 
point in the modular communication system 10 will be 
dead while the remaining groupings would be active so as 
to continue the signals passing therethrough. 

30 The particular hard wiring of the dedicated 

connector 22b is illustrated in Figures 23, 23A and 24. 
As illustrated generally in Figure 23, the grouping of 
sixteen (16) conductors would be tapped off by hard 
wiring the individual conductors onto the circuit board 
86. The circuit board 86 is illustrated in Figure 21 as 
having bores 88 which pass-through the substrate of the 
circuit board to each individual trace 80. The bores 
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are provided so that each appropriate wire of the out- 
feed cable 84 may be inserted and soldered therein as 
illustrated in Figure 23 to make an electrical 
connection with the appropriate trace 80, As 
illustrated in Figure 34, the traces 80 and bores 88 on 
the opposite faces 76 of the circuit board 86 are offset 
so that one column of bores 88 permits contact with the 
traces 80 on one face 76 and the other column of bores 
88 permits contact with the traces 80 on the opposite 
face 76 of the circuit board 86, To break the 
downstream circuit, the traces may simply be broken so 
that the signal only passes through the out-feed cable 
84 to the communication jack 30 wherein referring to 
Figure 23A eight (8) conductors are wired to one 
communication port 90a , for example, for a voice link 
and the other eight (8) conductors are wired to an 
adjacent communication port 90b, for example, for a data 
link. By varying the location of the connections of the 
sixteen (16) conductors to the traces 80 corresponding 
to different groupings of conductors on the two circuit 
boards 86, any one of the eight groupings for the eight 
different workstations 12 may be tapped off. If the 
out-feed cable 84 accommodates additional conductors or 
additional out-feed cables 84 are mounted to the 
connector housing 22a thereof, additional groupings of 
data and voice links may also be tapped off from one 
single dedicated out-feed connector 22b to serve an 
additional workstation 12. 

With such an arrangement, a set of predetermined 
dedicated out-feed connectors 22b is provided to connect 
any one of the eight groupings of data and voice links 
which grouping being tapped off is determined by the 
installer and may be changed by replacing one connector 
22b with a differently wired connector 22b. Preferably, 
only four variations of the dedicated out-feed 
connectors 22b are provided since if grouping 2 of 
Figure 23 is prewired, the dedicated out-feed connector 
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22b may be rotated about its horizontal axis so that the 
same dedicated connector 22b now taps off grouping 7 of 
the data and voice links. The boards 86 may also be 
changed to tap off only one link or a smaller number of 
conductors . 

As illustrated in Figure 8, a directional marking 
may be provided on the connector housing 62 to ensure 
proper orientation of the connector 22b. The 
directional marking 92 illustrated is an arrow which 
10 points towards the in-feed module 14 to ensure proper 

orientation thereof. Any other system of marking also 
may be used. 

To provide the additional capability of selectively 
choosing which grouping of voice and data links which 
will be tapped off by one particular out-feed connector 
22 , the out-feed connector 22 may be formed as a 
switchable out-feed connector 22c as illustrated in 
Figure 5. The switchable out-feed connector 22c 
includes an appropriate number of switches 96 , 
20 preferably eight, each of which controls one particular 

grouping of voice and data links and is thereby 
switchable between a pass-through position and a tap- 
off position. When one particular grouping is tapped 
off by actuation of a selected switch 96, the downstream 
conductors corresponding thereto are terminated, i.e. 
dead. 

Similar to the pass- through connectors 22a and the 
dedicated out-feed connectors 22b, the switchable out- 
feed connector includes a connector housing 62 and has a 
30 pair of printed circuit boards 86 disposed therein and 

spaced apart in substantially parallel alignment. The 
switchable out-feed connector 22c also includes an out- 
feed cable 84 and communication jack 30 like the 
connector 22b discussed previously herein such that the 
switchable out-feed connector 22c connects between 
serially adjacent terminal blocks 38 of adjacent main 
communication modules 20. 
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Eight switches are provided, preferably four on each 
side wherein each switch 96 is movable to a tap-off 
position. As indicated by the schematic diagram of 
Figure 10A, switching the eighth switch 96 serves to 
tap-off the eight grouping, i.e. grouping 8, of voice 
and data links for the eighth workstation whereby the 
eighth grouping of conductors is dead on the downstream 
side of the switchable out-feed connector 22c. Thus, as 
the configuration of the communication or furniture 
system changes, each switchable out-feed connector 22c 
may be selectively set to tap-off any particular one of 
the groupings of voice and data links. 

More particularly as seen in Figures 15, 16 and 16A, 
one of the switches 96 may be mounted on the one face 
76d of one circuit board 86 while the other four 
switches 96 are mounted on the face 76b of the adjacent 
circuit board 86 opposite thereto which facilitates 
access through the side walls of the connector housing 
94. As illustrated in Figures 15, 16 and 16A, switch 96 
may be a two position switch which is wired on the 
circuit board 86 so as to selectively determine the path 
through which the voice and data link signals will pass. 
In this embodiment, the circuit boards 86 are 
illustrated in Figure 21 and have the bores 88 
therethrough to access the traces 80 extending between 
the appropriate contacts 78. in other words, one 
grouping typically will be tapped off while the 
conductors downstream are dead and the other seven 
groupings are passed through although all eight 
groupings may be passed through if desired. 

In the preferred switch arrangement illustrated in 
Figure 42, the switches 96a are provided in a staggered 
arrangement as illustrated in Figures 42 and 43 wherein 
the switch 96a is used in combination with three rows of 
contact pins 98, 100 and 102 which rows are 
substantially parallel one with the other and comprise 
sixteen (16) contact pins. Referring to Figure 36, the 
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rows of contact pins 98, 100 and 102 project outwardly 
from switch blocks mounted on respective faces 76a and 
76d of the circuit board 86. In wiring the circuit 
boards 86, each of the sixteen (16) pins in the rows of 
contact pins 98 , 100 and 102 are electrically connected 
to sixteen respective contacts 78 of the respective 
groupings 1-8 so that each switch controls the routing 
of the voice and data link signals through the out-feed 
connector 22c. More specifically, the center row of 
10 contact pins 100 are electrically connected to the 

sixteen (16) contacts 78a disposed closest to the in- 
feed module 14 while the rows of contact pins 102 and 98 
which are offset laterally to the sides of the contact 
pins 100 are connected respectively either to the 
contacts 78b on the opposite side of the circuit board 
86 or to the conductors of the out-feed cable 84. Thus 
when the center row of contact pins 100 is electrically 
connected with the contact pins 102 which, for example, 
are connected to the other set of contacts 78b on the 
20 opposite edge 74b of the circuit board 86, an electrical 

circuit is completed such that electrical signals pass- 
through the out -feed connector 22c and continue 
downstream through a serially adjacent main 
communication module 20. Conversely the row of contact 
pins 100 may be electrically connected with the other 
row of contact pins 98 such that the circuit is 
completed through the out-feed cable to the 
communications module 30 and thereby each switch 96a in 
effect is switchable between a pass-through position and 
30 a tap-off position. 

Referring to Figures 37-39, the switching function 
is accomplished by the switch 96a illustrated in these 
figures which essentially comprises a rectangular block 
portion 106, a handle portion 108 which block portion 
106 includes two parallel rows of sixteen (16) pin 
sockets 110 wherein each pair of adjacent pin sockets 
110 are electrically connected to jump adjacent pairs of 
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pins. Thus the switch 96a may be selectively positioned 
in either one of two positions wherein the switch 96a 
may be seated on the row of contact pins 98 as well as 
the center row of contact pins 100 which thereby defines 
a tap-off position when the switch 96a is seated 
thereon. The switch 96a also defines a pass-through 
position when the switch 96a is seated on the center row 
of contact pins 100 and the adjacent row of contact pins 
102 as illustrated in Figures 40 and 4 OA. As 
illustrated in Figure 43, the switches 96a are 
selectively set such that the uppermost switch 96a is 
set in a tap-off position while the three lowermost 
switches 96a as well as the four switches 96a on the 
hidden side of the switchable out-feed connector 22b are 
in the pass-through position. The relative positions of 
the switches 96a may simply be reset by removing 
switches 96a and placing same in an appropriate position 
in order to reconfigure of the modular communication 
system 10. 

With the modular communication system 10 as 
described herein, each of the workstations 12 may be 
provided with a selected grouping for the data and voice 
links which is accomplished by serially connecting the 
main communication modules 20, connecting a pass-through 
connector 22a where no tap-offs are required and where a 
tap-off is required, connecting one of the out-feed tap- 
off connectors 22b or 22c to position the communications 
jacks 30 in the appropriate workstation area 12. 

Referring to Figures 5, 12, 13, 13 A and 14, the 
modular communication system 10 includes an in-feed 
module 14 having a in-feed cable 112 terminating at a 
punch down block which connects to the main trunk cable 
16 and completes the connection of the modular 
communication 10 to the wiring closet 18. In the 
illustrated preferred embodiment, the in-feed module 14 
supplies the eight groupings of data and voice links to 
the modular communication system 10 and may be either 



WO 96/23340 PCT/US96/01357 

- 28 - 

connected to the modular communication system 10 in the 
middle of the system as illustrated in Figure 5 or may 
be connected at a distal end of the modular 
communication system 10 by simple connection to the 
first terminal blocks 38 thereat. 

As illustrated in Figure 5, the main in-feed module 
14 may simply be connected between opposing terminal 
blocks 38 of mutually adjacent main communication 
modules 20. To selectively direct the eight groupings 
10 of voice and data links either to one downstream side of 

the in-feed module 14 or the other downstream side of 
the in-feed module 14 , the in-feed module 14 is provided 
with a corresponding number of switches 96b which direct 
the particular voice and data links for a particular 
grouping in either direction. 

The in-feed module 14 is formed similar to the 
switchable out-feed connector 22c discussed herein so as 
to similarly include a connector housing 64 and two 
parallel spaced apart circuit boards 86 disposed therein 
20 for connection to opposing terminal blocks 38. The 

difference being that the in-feed module 14 is attached 
to the connector housing 64 and feeds all one hundred 
twenty-eight (128) conductors therein. As illustrated 
in Figure 44, the circuit boards 86 are formed similar 
to the switchable out-feed connector 22c in that they 
have switches 96b mounted to opposite faces 76a and 76d 
of each circuit board 86. In wiring the circuit boards 
86b, the conductors of the in-feed module 14 would be 
connected such that the groupings of data links would be 
30 controlled by the eight individual switches 96b provided 

thereon. In the in-feed module 14 r the row of 
connectors 98 preferably are connected to the rightward 
connectors 78a on the circuit board, the center row of 
pin connectors 100 are electrically connected to the 
conductors of the main trunk cable 16 and the leftward 
row of pin connectors 102 would be electrically 
connected to the contacts 78b on said circuit board. 
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The switches 96B as illustrated in Figures 37-39 are 
equally usable in the in-feed module 14 wherein 
placement of each switch 96b on the rows of contact pins 
98 and 100 on one hand completes a circuit between the 
in-feed module 14 and the contact 78a on the rightward 
side of the circuit boards 86 such that the particular 
grouping of voice and data links controlled thereby 
would be energized in that particular direction and dead 
or non-energized in the other direction. Thus, that 
particular grouping of voice and data links could only 
be tapped off by a out-feed connector 22b or 22c on the 
appropriate rightward downstream side of the modular 
communication system io. On the other hand, by placing 
a particular switch 96B in contact with the center row 
of contact pins 100 and the leftward row of contact pins 
102, the electrical circuit would be completed between 
the in-feed module 14 and the leftward contact 78b of 
the in-feed module 14 so as to energize a particular 
grouping of voice and data links in the leftward 
downstream direction while the leaving the corresponding 
group of conductors on the rightward side in a dead or a 
non-energized condition. Thus, each particular grouping 
1-8 of voice and data links would be selectively 
directed either to the left or rightward downstream side 
of the in-feed module 14 and the modular communication 
system 10 would be constructed in accordance therewith. 

If desired, it is possible to reroute a particular 
grouping of voice and data links, for example, from the 
rightward side to the leftward side due to a change in 
configuration in the modular communication system 10. 
When inserting the in-feed module 14 in an intermediate 
position between two serially adjacent main 
communication modules 20 within the modular 
communication system as generally illustrated in Figure 
5, it is desirable that the particular groupings of 
voice and data links be arranged in the same pattern 
when travelling either in the right or left direction 
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through the modular communication system 10. More 
specifically, as seen in Figure 44, groupings 1 and 2 
typically are defined by the contacts 78b on the 
exterior face 76a of the circuit board 86, the groupings 
3 and 4 are defined by the appropriate contacts 78b on 
the interior face 76b of the circuit board 86. The 
groupings 5 and 6 are defined on the interior face 76c 
and the groupings 7 and 8 are defined by the particular 
contacts 78b on the exterior face 76d such that a 

10 particular pattern of the groupings 1-8 is provided and 

maintained through each main communication module 20 
arranged to the left of the in-feed module 14. 

However, when viewing the in-feed module 14 from the 
opposite direction, it is preferable to maintain the 
same pattern of groupings as illustrated in Figure 44 
for use of the same out-feed connectors 22b and 22c on 
either side of the in-feed module 14 without having to 
change the structure thereof. More specifically, to 
maintain the particular pattern of groupings on both the 

20 left and right side as illustrated in Figure 44, it is 

necessary that the contacts 78b corresponding to the 
first grouping of voice and data links be essentially 
diagonally connected from the face 76a to the face 76d 
with the contacts 78a thereon which define the same 
first grouping of voice and data links. In such a 
manner, all of the groupings 1-8 essentially are 
diagonally connected to corresponding groupings 1-8 on 
the opposite edges 74a of the circuit boards 86 and the 
relative positions of the groupings in the terminal 

30 blocks 38 when viewed in a downstream direction is 

maintained. 

To accomplish diagonal interconnections in the 
preferred embodiment, a connector block 116 is provided 
on one circuit board 86 which has a plurality of pin 
receiving bores 118 and a pin block 120 is provided on 
the opposing circuit board 86 which has a plurality of 
connector pins 122 protruding therefrom. The aforesaid 
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diagonal interconnections are provided by wiring the 
appropriate contacts 78 to the connector block 116 and 
the appropriate contacts 78 on the opposing circuit 
board 86 to the connector pins 122 in such a manner that 
the diagonal interconnection maintains the grouping 
pattern. By selectively setting the switches 96B in the 
in-feed module 14, the particular groupings 1-8 may be 
routed as necessary to the particular location of the 
workstation 12 being served thereby which depends upon 
the configuration of the wall panels and the office 
layout. 

In operation, selected wall panels 26 are provided 
each with a predetermined length, main communication 
module 20 within the raceway 28 thereof such that the 
terminal blocks 38 are disposed proximate the ends of 
the wall panels 26. During construction of the 
particular workstation configuration, the location of 
the in-feed module 14 is determined such that the in- 
feed module is connected either to the end terminal 
block 38 of the end main communication module 20 of the 
modular communication system 10 or between opposing 
terminal blocks 38 of mutually adjacent main 
communication modules 20 which is illustrated more 
particularly in Figure 5. The installer then determines 
the relative locations of the workstations 12 and routes 
the particular groupings of voice and data links in the 
proper downstream direction from the in-feed module 14, 
i.e. groupings 1-6 to the left to serve workstations l- 
6, and groupings 7 and 8 to the right, to serve 
workstations 7 and 8 as indicated by the schematic 
diagram of Figure 13A. To complete the connection to 
each individual workstation 12, a tap-off connector such 
as 22b or 22c is provided proximate the particular 
workstation 12 being served thereby as seen in Figure 2. 
If the tap-off connector is a dedicated out-feed 
connector 22b, the particular grouping being assigned to 
that particular workstation is determined and an 
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appropriate one of the dedicated out-feed connectors 22b 
is connected between opposing terminal blocks 38. If a 
svitchable out-feed connector 22c is used, the 
appropriate switch for the appropriate designation for 
the grouping of voice and data links is switched to the 
tap-off position while the remainder of switches are set 
to the pass-through condition. Once one or more of the 
groupings are tapped off, the corresponding conductors 
downstream of the tap off location are now dead. 
10 As Figure 2 illustrates, it is possible that two 

workstations may be served by one particular out-feed 
connector such as 22b or 22c either by providing a 
dedicated out-feed connector 22b having two out-feed 
cables 84 extending therefrom which are wired to 
appropriate groupings of contacts 78 or by setting two 
switches 96 of a switchable out-feed connector 22c to 
tap off to two out-feed cables 84 which selection 
depends upon the configuration of the office furniture. 
Alternatively, to reduce the number of connections in a 
20 particular modular communication system 10, it is 

possible to construct the main communication modules 20 
so as to have any predetermined length as illustrated by 
the main communication module 20A in Figure 3 which has 
a length which spans two wall panels 26 and which could 
be constructed with an even greater length if desired. 

In addition, it may be desirable when routing the 
particular groupings to the particular workstations 12 
that a T-type connection may be desired. This may be 
accomplished by using a connector (not illustrated) 
30 wherein the switches thereon have the left row of 

contact pins 98 connected directly to the left contacts 
78b and the right row of contact pins 102 connected to 
the right contact 78a and the center row of contact pins 
100 connected to a T connector cable which extends 
outwardly therefrom. The T connector cable preferably 
contains one hundred twenty-eight (128) conductors so 
that all eight groupings may be routed through this 
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cable. The distal end of the T-connector cable may be 
formed as half of a pass-through connector or as a 
terminal block. As such, the groupings may be 
selectively routed through the T-connector cable or to a 
main communication module. 

Since the plurality of main communication modules 20 
which are serially interconnected by the connectors 22 
define an elongate arrangement which typically 
terminates in a terminal block 38 at one end and a 
terminal block 38 at the other end, these terminating 
blocks are preferably protected by providing each with a 
suitable end cap (not illustrated) so as to close off 
the contact groupings thereof. 

In addition, while Figures 2-5 illustrate the in- 
feed module connected to the system at an intermediate 
connection between adjacent communication modules 20 , 
nevertheless in some instances it may be necessary or 
desirable to connect an in-feed module to one end of the 
system, such as at the terminating terminal block 38 as 
provided at the free end of the system. In such case, 
the in-feed module shown in Figures 2-5 can again be 
sandwiched between the terminating terminal block and 
the end cap described above. 

While the embodiment of the modular communication 
system as described herein possesses sixteen 
telecommunication links disposed in groupings of two 
links each, it will be appreciated that the number of 
links and the groupings thereof can be significantly 
varied depending upon user needs, space limitations, 
accessibility to the closet, and the like. While each 
out-feed cable in the connector assembly can access only 
a single link if desired, nevertheless it is believed 
more desirable and expedient to access a pair of links 
since substantially all workstations require separate 
voice and data links, and the present invention is able 
to provide this need in a simple and efficient manner. 
It will be appreciated that any particular workstation 
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can be provided with additional links, if necessary, 
merely by using two or more tap-off cables or even 
modules for supplying additional links to the same 
workstation. Further, it will be recognized that the 
cables associated with the tap-off modules are 
sufficiently small and flexible as to enable the cables 
and the tap-off plugs thereon to be bent so as to be 
plugged into a workstation on either side of the 
connector, if desired or necessary. 
!0 It will also be understood that the construction and 

interconnection of the wall panels, as well as the 
. provision of a raceway in association therewith for 
accommodating the communication system, may assume many 
different conventional constructions as are well known 
in the office furniture industry. For example only, 
however, attention is directed to U.S. Patent Nos. 
4 060 294, 4 080 366, and 4 277 123, all owned by the 
Assignee hereof, for showing examples of such panels and 
of the construction thereof. 

20 Reference will now be made to Figures 45-56 which 

are diagrammatic plan views which illustrate several 
arrangements and variations of the modular communication 
system of this invention. In these views, the reference 
to the "data distribution assembly" refers to the 
modular communication system, reference to "data tap" 
means the tap-off module, with the "in-line" data tap 
being a tap-off module which connects directly into the 
aligned modules of the system, the reference to the 
"data distribution segments" mean the main distribution 

30 modules, the reference to "quick connectors" mean the 

connector units, the reference to a "data feed" means 
the in-feed module, with the "one-way" data feed being 
connectable at an end or location so that the 
telecommunication links project only in one direction 
downstream therefrom, whereas the "two-way" data feed 
connects intermediate the length of the system so that 
selected telecommunication links project in opposite 
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directions therefrom. In these drawings, reference is 
also made to a "data T M , this being a connector which is 
provided as an integral part of the distribution segment 
and which cooperates with the data taps. 

In the modules diagrammatically illustrated in 
Figures 45-56, the connectors as well as the taps and 
data feeds are all provided with housings which each 
possess male and female characteristics so that when two 
such housings join together as illustrated in the 

10 drawings, the male-female parts on one housing 

respectively mate with the female-male parts on the 
other housing to provide a quick connect-disconnect 
between adjacent modules. Such connections in terms of 
the way in which they interf it to define a nonhanded 
relationship, are themselves well known. The 
connections, namely the male-female properties 
associated with the housings thereof, do not effect the 
contact connections, which contact connections can be 
generally in accordance with those which have been 

20 described above. In this case, however, where the tap- 

offs have a housing or plug part which plugs either 
directly in-line or into a separate data T, the 
connectors no longer need to provide access ports. 

It should further be noted that the line diagrams 
associated with Figures 45-56 show only six 
telecommunication links (i.e. data paths) for purposes 
of illustration, but the number of such links can 
obviously be varied as desired, including eight links as 
described above relative to the variations previously 

30 described. 

While the modular communication system of this 
invention has been described above in conjunction with a 
wall system defined by portable upright space-dividing 
panels, it will be appreciated that the modular 
communication system of this invention also has 
significant capability for use with other components, 
particularly furniture components, and can, for example, 
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be provided for use on a series of linking desks or 
worksurf aces . This modular communication system is also 
highly desirable for use in a beam-type space-dividing 
arrangement, such type arrangement being illustrated by 
U.S. Patent No. 5 236 370. 

Attention is also directed to copending U.S.A. 
application Serial No. 08/377 743, filed on January 25, 
1995, inventors Harold Wilson and Ross Johnson, and 
entitled "MODULAR COMMUNICATION CABLING SYSTEM" 
10 (Attorney Reference: Haworth Case 164). The disclosure 

of this latter-mentioned copending application is 
. incorporated herein, in its entirety, by reference. 

Although a particular preferred embodiment of the 
invention has been disclosed in detail for illustrative 
purposes, it will be recognized that variations or 
modifications of the disclosed apparatus, including the 
rearrangement of parts, lie within the scope of the 
present invention. 
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The embodiments of the invention in which an 
exclusive property or privilege is claimed are defined 
as follows: 

1. In an office furniture arrangement including a 
plurality of upright space-dividing wall panels 
interconnected to define a plurality of adjacent 
workstations, said plurality of panels including a 
series of panels which are positioned generally end-to- 
end in the lengthwise direction thereof to define a main 
panel run, the panels of said run defining therein a 
raceway which extends lengthwise thereof, and a 
telecommunication cabling arrangement disposed in said 
raceway for providing access to telecommunication links 
from workstations disposed adjacent said panels, the 
improvement comprising: 

said communication system being of modular 
construction and defined by a plurality of elongate main 
distribution modules which serially couple together and 
extend throughout the raceways defined by said run of 
panels, each said main distribution module including an 
elongate intermediate cable having a multi-conductor 
terminal unit at each end thereof, said cable defining a 
plurality of multi-conductor telecommunication links 
extending longitudinally therethrough and terminating at 
the terminal units provided at opposite ends thereof, 
each said terminal unit having a plurality of conductor 
contacts corresponding to the number of 
telecommunication links; 

the terminal units as provided on adjacent ends of 
two said distribution modules being fixedly coupled 
together by connector units engaged serially 
therebetween so that the conductor contacts on one 
terminal unit respectively operatively communicate with 
the individual conductor contacts on the other terminal 
unit for permitting said plurality of multi-conductor 
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telecommunication links to be transmitted longitudinally 
along the system; 

at least one of said connector units being a tap- 
off module having access means communicating with the 
conductor contacts of the terminal units defining one 
telecommunications link for accessing at least one, but 
less than all, of the telecommunication links which 
extend throughout the serially-connected distribution 
modules; and 

10 said tap-off module also including a cable connected 

to the access means and projecting away therefrom and 
being provided with an outlet connected to the other end 
thereof, said cable defining a multi -conductor 
telecommunication link for connecting said outlet to the 
link in communication with said access means. 

2. An arrangement according to Claim l, wherein 
said tap-off module is dedicated, said access means 
being in communication with a predetermined one of said 
telecommunication links. 

3. An arrangement according to Claim 1, wherein 
said tap-off module is switchable, said access means 
being in communication with a selected one of said 
telecommunications links. 

4. An arrangement according to Claim 1, wherein 
each access means accesses two different but dedicated 
telecommunication links. 

5. An arrangement according to Claim 1, wherein 
said access means breaks the link so that the tap-off 
link is dead downstream of the tap-off point. 



6. An arrangement according to Claim 5, including 
an in-feed module connected to one of said terminal 
units for supplying said plurality of telecommunication 
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links to the serially-connected distribution modules, 
said in-feed module having a remote end adapted for 
connection to the telecommunication closet. 

7. An arrangement according to Claim 6, wherein the 
in-feed module is serially connected between the 
adjacent terminal units of two serially-connected 
distribution modules. 

8. An arrangement according to Claim 1, 
including an in-feed module connected to one of said 
terminal units for supplying said plurality of 
telecommunication links to the serially-connected 
distribution modules, said in-feed module having a 
remote end adapted for connection to the 
telecommunication closet. 

9. In a telecommunication cabling arrangement 
adapted to be disposed in a raceway of a wall system to 
provide access to telecommunication links from 
workstations disposed adjacent the wall system, the 
improvement comprising: 

said communication system being of modular 
construction and defined by a plurality of elongate main 
distribution modules which serially communicate 
together, each said main distribution module including 
an elongate intermediate cable having a terminal unit at 
each end thereof, said cable defining a plurality of 
multi-conductor telecommunication links extending 
longitudinally therethrough and terminating at the 
multi-conductor terminal units provided at opposite ends 
thereof, each said terminal unit having a plurality of 
conductor contacts corresponding to the number of 
telecommunication links; 

the terminal units as provided on adjacent ends of 
two said distribution modules being serially coupled 
together by connector units engaged therebetween so that 
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the conductor contacts on one terminal unit respectively 
operatively communicate with the individual terminals on 
the other terminal unit for permitting said plurality of 
multi-conductor telecommunication links to be 
transmitted longitudinally along the communication 
system; 

at least one of said connector units being a tap- 
off module having access means communicating with the 
conductor contacts of the terminal units defining one 
telecommunications link for accessing at least one, but 
less than all, of the telecommunication links which 
extend throughout the serially-connected distribution 
modules; and 

said tap-off module also including a cable connected 
to the access means and projecting away therefrom and 
being provided with an outlet connected to the other end 
thereof, said cable defining a multi-conductor 
telecommunication link for connecting said outlet to the 
link in communication with said access means. 

10. A system according to Claim 9, wherein said 
tap-off module is dedicated, said access means being in 
communication with a predetermined one of said 
telecommunication links. 

11. A system according to Claim 9, wherein said 
tap-off module is switchable, said access means being in 
communication with a selected one of said 
telecommunication links. 

12. A system according to Claim 9, wherein each 
access means accesses two different telecommunication 
links. 



13. A system according to Claim 9, wherein said 
access means breaks the link so that the tap-off link is 
dead downstream of the tap-off point. 
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14. A system according to Claim 13, including an 
in-feed module connected to one of said terminal units 
for supplying said plurality of telecommunication links 
to the serially-connected distribution modules, said 
in-feed module having a remote end adapted for 
connection to the telecommunication closet. 

15. A system according to Claim 14, wherein the 
in-feed module is serially connected between the 
adjacent terminal units of two serially-connected 
distribution modules. 

16. A system according to Claim 9, including an 
in-feed module connected to one of said terminal units 
for supplying said plurality of telecommunication links 
to the serially-connected distribution modules, said 
in-feed module having a remote end adapted for 
connection to the telecommunication closet. 

17. In an office furniture arrangement including a 
plurality of upright space-dividing wall panels 
interconnected to define a plurality of adjacent 
workstations, said plurality of panels including a 
series of panels which are positioned generally end-to- 
end in the lengthwise direction thereof to define a main 
panel run, the panels of said run defining therein a 
raceway which extends lengthwise thereof, and a 
telecommunication cabling arrangement disposed in said 
raceway for providing access to telecommunication links 
from workstations disposed adjacent said panels, the 
improvement comprising: 

said communication system being of modular 
construction and defined by a plurality of main 
distribution modules which serially couple together and 
extend throughout the raceways defined by said run of 
panels, each said main distribution module including an 
intermediate cable defining a plurality of multi- 



WO 96/23340 PCT/US96/01357 

- 42 - 

conductor telecommunication links extending 
20 longitudinally therethrough and terminating at terminal 

units provided at opposite ends thereof; 

the terminal units as provided on adjacent ends 
of two said distribution modules being fixedly coupled 
together by connector means engaged therewith for 
permitting said plurality of multi-conductor 
telecommunication links to be transmitted longitudinally 
along the system; 

said connector means having access means in 
communication with said communication system at selected 
30 sites thereon for accessing at least one, but less than 

all, of the telecommunication links which extend 
throughout the distribution modules and a cable 
connected to the access means and projecting away 
therefrom and being provided with an outlet connected to 
the other end thereof, said cable defining a multi- 
conductor telecommunication link for connecting said 
outlet to the link in communication with said access 
means; and 

an in-feed module connected to one of said 
40 terminal units for supplying said plurality of 

telecommunication links to the serially-connected 
distribution modules, said in-feed module having a 
remote end adapted for connection to the 
telecommunication closet. 



18, An arrangement according to Claim 17, wherein 
the in-feed module is serially connected between the 
adjacent terminal units of two serially-connected 
distribution modules. 



19. An arrangement according to Claim 17, wherein 
said in-feed module is connected between at least two 
serially adjacent main distribution modules and is 
switchable to selectively route each said link to a 
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selected adjacent one of said main distribution modules 
downstream from said in-feed module. 

20. An arrangement according to Claim 19 , wherein 
said in-feed connector includes a circuit board adapted 
to define a circuit pattern for said communication links 
of each adjacent main distribution modules. 
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